Extracellular matrix proteins are a determinant of left ventricular diastolic elastance at low filling pressures  by Podolin, Richard A. et al.
JACC Vol. 17. No. 2 
February 1991: Il7A 
ABSTRACTS 117 
EXTRACELLULAR MATRIX PROTEINS ARE A DETER ANT 
OF LEFT VENTRICULAR DIASTOLIC ELASTANCE LOW 
FILLING PRESSURES 
Richard A. Podolin, Lisa A. Brackman. lames W. Covell, WCSD and San 
Diego VAMC, Siin Diego, California 
We examined the contribution of the extracellular matrix proteins to left 
ventricular diastolic elastance (E) in isolated Sprague-Dawley rat hearts. 
Control (C) hearts (N=8) were perfused with a calcium free modified 
Krebs-HensIeit solution containing 2,3-butaaedione 2-monoxime, a 
direct inhibitor of muscle contraction. A second group (DT 
was perfused with a similar solution, to which was added 1 
Dithio(2-nitrobenzoic acid), a disulfide reagent which induces a 
collagenolytic reaction. Pressure-volume data were obtained by inflating 
a compliant intraventricular balloon before and after 3 hours of 
perfusion. Changes in the slope of the pressure volume curves before 
and after perfusion (AE) were compared between the two groups. Loss 
of extracellular collagen in DTNB hearts was confirmed by subsequent 
scanning electron microscopy. After perfusion all hearts were edematous, 
but the weights of control and DTNB hearts were similar (I .75 f .16 vs. 
1.91 f .22 grams respectively, mean f SD). AE was significantly greater 
in C than in DTNB hearts at 2, 5, and 10 mmK& and showed a similar 
trend at 25 mmHg. DTNB hearts tended to become more compliant, and 
C hearts less compliant, at all three levels of pressure. 
AE (mmHg/ml) 
mmHg Control DTNB 
2 21 A k 40.6 -55.4 f 60.2 PC.02 
5 41.6 f 59.6 -55.0 * 51.1 px.02 
10 73.2 i 37.2 -49.4 rt 37.2 p4.02 
25 167.4 f 193.2 -32.7 + 84.8 NS 
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Thzse data show that onounced FF effect on LV contractility is 
wident during catechol e stimulation. This effect was dose- 
and increased LV relaxation was apparent only at the highest 
Unexpectedly, the effect of destruction of the collagen matrix was 
greater at lower than at higher diastolic pressures. These data support 
the hypothesis that the extracellular collagen matrix is an important 
determinant of left ventricular diastolic function over the normal range 
of resting pressures. 
